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Abstract
Background: Primary angiitis of the central nervous system is an idiopathic disorder characterized
by vasculitis within the dural confines. The clinical presentation shows a wide variation and the
course and the duration of disease are heterogeneous. This rare but treatable disease provides a
diagnostic challenge owing to the lack of pathognomonic tests and the necessity of a histological
confirmation.
Case presentation: A 28-year-old patient presenting with headache and fluctuating signs of
encephalopathy was treated on the assumption of viral meningoencephalitis. The course of the
disease led to his death 10 days after hospital admission. Postmortem examination revealed primary
angiitis of the central nervous system.
Conclusion:  Primary angiitis of the central nervous system should always be taken into
consideration when suspected infectious inflammation of the central nervous system does not
respond to treatment adequately. In order to confirm the diagnosis with the consequence of a
modified therapy angiography and combined leptomeningeal and brain biopsy should be considered
immediately.
Background
Primary angiitis of the central nervous system (PACNS) is
an idiopathic, recurrent vasculitis confined to the central
nervous system and the dural reflections. It may involve
small and medium-sized leptomeningeal, cortical and
subcortical arteries. The most common presentation is
headache with encephalopathy accompanied by multifo-
cal symptoms [1]. PACNS can occur at any age but there is
a predominant appearance in the fourth to sixth decade
[2]. The course and the duration of this disease show a
wide variation. We describe a case with rapid progression
and fatal outcome.
Case presentation
A 28-year-old man complaining of acute hoarseness and
tingling in his left upper and lower extremities was admit-
ted to hospital. His past medical history revealed persist-
ent frontal headache for the last 3 weeks. On admission
the patient was nervous and slightly confused. Fever was
not present, although the patient complained of flu-like
symptoms 4 weeks before. On neurologic examination
dysarthria, a left facial weakness, clumsiness in rapid alter-
nating movements of the left hand and dysmetric finger-
to-nose testing beside abnormalities in pain and tempera-
ture sensation on the left side were found. Cranial com-
puted tomography (CCT) scan was normal. Routine
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laboratory examinations showed no abnormalities.
Serum antibodies to neurotropic viruses, HIV, Treponema
pallidum and Borrelia burgdorferi were not found. The
cerebrospinal fluid (CSF) contained inflammatory cells
(32 lymphocytes/µl) and total CSF protein was elevated
(930 mg/l). The glucose ratio was normal. Immunological
studies and polymerase chain reactions for herpes simplex
virus type 1, 2 and varicella-zoster virus were unobtrusive.
Suspecting acute viral meningoencephalitis the patient
was treated with aciclovir 3 × 750 mg/d. Within 24 hours
after acute onset of focal neurologic symptoms remission
of dysarthria was observed while the abnormal sensation
and mild agitation were still present. Magnetic resonance
(MR) scans performed 24 hours after acute onset of focal
symptoms showed disseminated hyperintensities of the
supratentorial grey and white matter with predominance
in the right occipital region lacking enhancement after
GdDTPA-injection (Figure 1). The MR-angiography was
normal. The characteristics and location of these findings
were not typical for acute disseminated encephalomyelitis
or herpes simplex encephalitis. The follow-up MR scans
showed an increase of white matter hyperintensities with
enhancement after GdDTPA-injection. Repeated CSF
analyses revealed no new aspects. During the hospital
course only subfebrile body temperatures could be regis-
tered. Eight days after admission conventional angiogra-
phy was considered but the patient developed severe
disorientation and agitation. Within 12 hours he became
unconscious and developed signs of transtentorial herni-
ation. The emergency CCT-scan revealed massive general-
ized brain edema. Artificial ventilation was necessary. The
patient was treated with steroids 2 × 1000 mg/d, but died
10 days after onset of his focal symptoms with signs of
extensive brain stem dysfunction.
Autopsy findings
The postmortem examination revealed primary angiitis of
the central nervous system (PACNS) with focal granulo-
matous inflammation and partially thrombotic occlusion
of leptomeningeal and cerebral arteries (Figure 2) result-
ing in multiple acute infarction areas in the cerebrum.
There was also a brisk acute hypoxic-ischemic encepha-
lopathy with diffuse eosinophilic neuronal injury (partic-
ularly in the cerebral cortex, hippocampus, Purkinje cell
layer, and olivary nucleus) leading to and sustaining a
prominent swelling of the brain with terminal herniation
and necrosis of the parahippocampal gyrus as well as ton-
sillar tissue. There was no deposition of amyloid beta pro-
tein (Abeta) in the brain parenchyma and vessel walls as
revealed by immunohistochemistry for Abeta (6F/3D
anti-Aβ monoclonal antibody to residues 8 – 17,
dilution1:100, Dako). Outside the dural confines no signs
of vasculitis or systemic disease were found.
Conclusion
The clinical course of PACNS shows a wide variation, pro-
gressive courses with fatal outcome as well as benign
courses have been reported. In general, the course of the
untreated disease is, if clinical manifestation is protean,
progressive, with death occurring within 9–12 months
[2]. Shukla et al. reported on a patient with PACNS and an
unusual prolonged clinical course of 8.5 years without
treatment [3]. The ante-mortem diagnosis of PACNS
depends on a combination of clinical, imaging and histo-
logical findings. Major differential diagnosis of PACNS
include secondary vasculitides of the CNS which can
occur in collagen vascular disorders, viral and bacterial
infections, in malignancies and due to drugs and sub-
stance abuse [1,4]. Abeta-related angiitis (ABRA) that
occasionally complicates cerebral amyloid angiopathy
may also be taken into consideration, however, the mean
age of presentation of ABRA seems to be higher than that
of PACNS [5]. Young women with a history of headaches
may present with benign angiopathy of the central nerv-
ous system [6,7]. Headache and encephalopathy are also
common clinical features of posterior leukoencephalopa-
thy. This newly recognised neurological disorder is
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usually seen in patients with uncontrolled hypertension,
eclampsia and in patients treated with immunosuppres-
sive drugs [8]. As recently published, posterior leukoen-
cephalopathy can be associated with isolated CNS angiitis
[9].
Examination of the CSF in PACNS is abnormal in 80–
90% of patients and consists of lymphocytic pleocytosis
and elevated protein [6]. MRI findings in PACNS are vari-
able and non-specific. The most common findings are
multiple bilateral asymmetrical supratentorial lesions,
involving grey and white matter [10]. In a few cases mass
lesions have been described [10,11], but nevertheless nor-
mal MRI and biopsy findings consistent with CNS vascu-
litis have also been found [12]. Abnormal conventional
angiography may be useful to assume cerebral vasculitis
[12,13], but many cases of PACNS have normal arterio-
grams while in cases with abnormal findings, such as mul-
tiple segmental narrowings of cerebral arteries, the
diagnosis of PACNS could not be confirmed [14]. Moore
has suggested criteria for the diagnosis of PACNS [2]. To
fulfill these criteria systemic infections and inflammatory
diseases have to be excluded. Combined leptomeningeal
and brain biopsy has to confirm the presence of vascular
inflammation. Biopsy should be performed prior to
immunosuppressive treatment in order to exclude lesions
of infectious, neoplastic or non-inflammatory etiology
and to confirm a diagnosis of vasculitis. Due to the seg-
mental nature of the lesions false-negative results can be
obtained in up to 35% of biopsies [15-18]. The best estab-
lished therapy is a combination of high-dose steroids with
cyclophosphamide [19]. After clinical stabilization of the
patient, treatment should be continued for at least 1 year
[20].
In our case the duration between onset of neurological
symptoms and death was markedly short. Fever, that one
would expect in infectious inflammation of the CNS, was
not present in our patient. Nevertheless, the lack of fever
is not specific enough to guide diagnostic efforts. These
conditions highlight the importance of early angiography
and biopsy in cases of suspected vasculitis. Unfortunately,
in our case the brief and fluctuating course of the disease
with final deterioration within 10 days did not lead to
angiography and brain biopsy in time. In conclusion even
in young patients PACNS should always be taken into
consideration especially when suspected infectious
inflammation of the CNS does not respond to treatment
adequately. In the face of a progressive clinical course and
no specific etiological diagnosis one should not continue
to treat CNS inflammatory disease empirically. Since
PACNS would require a modification of the therapy, ang-
iography and a combined leptomeningeal and cortical
biopsy should be performed immediately.
Competing interests
The author(s) declare that they have no competing
interests.
Authors' contributions
CL carried out the neurological examination, study of lit-
erature and substantial contributions in writing and
design of the manuscript. CL prepared Figure 1. KK carried
out the neuropathological investigations, description of
this investigation and prepared Figure 2. CB reviewed and
corrected the manuscript and gave final approval of the
version to be published.
Acknowledgements
Written consent was obtained from the relatives of the patient for publica-
tion of the case report.
References
1. Siva A: Vasculitis of the nervous system.  J Neurol 2001,
248:451-468.
2. Moore PM, Richardson B: Neurology of the vasculitides and con-
nective tissue diseases.  J Neurol Neurosurg Psychiatry 1998,
65:10-22.
3. Shukla G, Deol PS, Arora R, Prasad K, Behari M: Isolated angiitis of
the central nervous system: report of a patient with an unu-
sually prolonged course.  Eur Neurol 2001, 46:162-163.
4. Rollnik JD, Brandis A, Dehghani K, Bufler J, Lorenz M, Heidenreich F,
Donnerstag F: [Primary angiitis of CNS (PACNS)].  Nervenarzt
2001, 72:798-801.
Leptomeningeal arteries show severe transmural inflamma- tion with lumen obliteration (asterisk) Figure 2
Leptomeningeal arteries show severe transmural inflamma-
tion with lumen obliteration (asterisk). The arrow indicates a 
fibrinoid necrosis in the vessel wall.Publish with BioMed Central    and   every 
scientist can read your work free of charge
"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."
Sir Paul Nurse, Cancer Research UK
Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published  immediately upon acceptance
cited in PubMed and archived on PubMed Central 
yours — you keep the copyright
Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp
BioMedcentral
BMC Neurology 2005, 5:16 http://www.biomedcentral.com/1471-2377/5/16
Page 4 of 4
(page number not for citation purposes)
5. Scolding NJ, Joseph F, Kirby PA, Mazanti I, Gray F, Mikol J, Ellison D,
Hilton DA, Williams TL, MacKenzie JM, Xuereb JH, Love S: Abeta-
related angiitis: primary angiitis of the central nervous sys-
tem associated with cerebral amyloid angiopathy.  Brain 2005,
128:500-15. Epub 2005 Jan 19..
6. Calabrese LH, Duna GF, Lie JT: Vasculitis in the central nervous
system.  Arthritis Rheum 1997, 40:1189-1201.
7. Hajj-Ali RA, Furlan A, Abou-Chebel A, Calabrese LH: Benign angi-
opathy of the central nervous system: cohort of 16 patients
with clinical course and long-term followup.  Arthritis Rheum
2002, 47:662-669.
8. Hinchey J, Chaves C, Appignani B, Breen J, Pao L, Wang A, Pessin MS,
Lamy C, Mas JL, Caplan LR: A Reversible Posterior Leukoen-
cephalopathy Syndrome.  N Engl J Med 1996, 334:494-500.
9. Wijdicks EF, Manno EM, Fulgham JR, Giannini C: Cerebral angiitis
mimicking posterior leukoencephalopathy.  J Neurol 2003,
250:444-448.
10. Singh S, John S, Joseph TP, Soloman T: Primary angiitis of the cen-
tral nervous system: MRI features and clinical presentation.
Australas Radiol 2003, 47:127-134.
11. Ceccarelli A, De Blasi R, Pavone I, Lamberti P, Carella A, Livrea P,
Simone IL: Primary angiitis of the central nervous system: a
misinterpreted clinical onset of CNS vasculitis.  Eur Neurol
2005, 53:40-42.
12. Alhalabi M, Moore PM: Serial angiography in isolated angiitis of
the central nervous system.  Neurology 1994, 44:1221-1226.
13. Campi A, Benndorf G, Filippi M, Reganati P, Martinelli V, Terreni MR:
Primary angiitis of the central nervous system: serial MRI of
brain and spinal cord.  Neuroradiology 2001, 43:599-607.
14. Kadkhodayan Y, Alreshaid A, Moran CJ, Cross DT, Powers WJ, Der-
deyn CP: Primary angiitis of the central nervous system at
conventional angiography.  Radiology 2004, 233:878-82. Epub
2004 Oct 21..
15. Chu CT, Gray L, Goldstein LB, Hulette CM: Diagnosis of intracra-
nial vasculitis: a multi-disciplinary approach.  J Neuropathol Exp
Neurol 1998, 57:30-38.
16. Duna GF, Calabrese LH: Limitations of invasive modalities in
the diagnosis of primary angiitis of the central nervous
system.  J Rheumatol 1995, 22:662-667.
17. Lie JT: Primary (granulomatous) angiitis of the central nerv-
ous system: a clinicopathologic analysis of 15 new cases and
a review of the literature.  Hum Pathol 1992, 23:164-171.
18. Alrawi A, Trobe JD, Blaivas M, Musch DC: Brain biopsy in primary
angiitis of the central nervous system.  Neurology 1999,
53:858-860.
19. Calabrese LH: Therapy of systemic vasculitis.  Neurol Clin 1997,
15:973-991.
20. Riemer G, Lamszus K, Zschaber R, Freitag HJ, Eggers C, Pfeiffer G:
Isolated angiitis of the central nervous system: lack of inflam-
mation after long-term treatment.  Neurology 1999, 52:196-199.
Pre-publication history
The pre-publication history for this paper can be accessed
here:
http://www.biomedcentral.com/1471-2377/5/16/prepub